Development of bile canaliculi between chicken embryo liver cells in vivo and in vitro.
The development of an organized network of bile canaliculi is essential for the normal functioning of the liver. We have characterized bile canaliculus development in situ from Days 3-19 and in vitro in cultured hepatocyte monolayers using electron microscopical and immunofluorescent staining with antibodies that specifically recognize antigens of the bile canaliculus. Although the liver first forms as a discrete epithelial bud of endodermal tissue at stage 12-14 (45-53 h after laying), canaliculi were first detected by our antibodies at low levels in 4-day embryos and at high levels in stage 27 (5 days after laying) and later embryos. During Days 4, 5, and 6 the canaliculi near the periphery of the rudiment do not stain while canaliculi in central areas, closer to the gut, are strongly stained. During this transition period the ultrastructure of the canaliculi in the peripheral regions is also less developed than the central canaliculi where the antigens appear. By 7 days post laying, canaliculi throughout the entire liver rudiment express the marker antigens equally and have the ultrastructural characteristics of mature, functional canaliculi. Cells prepared from liver of embryos of 11 days incubation and grown in monolayer culture reformed discernible canalicular specializations, as determined by immunofluorescent staining and electron microscopy, but only transiently (for 1 to 3 days after plating). Not all of the antigens were expressed or polarized in these cultures. The capacity of the embryonic parenchymal cells to develop and maintain polarity appears to depend on factors possibly including age-dependent changes in the cells themselves, interactions with other cell types or extracellular matrix, or the shape of the cells.